###### Strengths and limitations of this study

-   This will be the first scoping review to provide an overview of the available research literature on postpartum lifestyle interventions among women with pre-eclampsia.

-   Results from this scoping review will be used to further the understanding of the breadth of current postpartum interventions and to identify current gaps in knowledge.

-   Studies published in Danish, English, French, German, Norwegian, Spanish and Swedish will be considered for inclusion in this review.

-   The size of the effects of postpartum lifestyle intervention on cardiovascular risk factors or risk of cardiovascular disease are outside the scope of the proposed review.

Introduction {#s1}
============

Background {#s1-1}
----------

In the wake of growing awareness of cardiovascular disease (CVD) as the leading cause of death among women, female-specific risk factor have been included in CVD prevention guidelines.[@R1] Pre-eclampsia, characterised by new onset of arterial hypertension in pregnancy accompanied by proteinuria or/and organ dysfunction, affects approximately 5%--8% of all pregnancies globally,[@R2] with higher risk among first time pregnancies.[@R3] Severe pre-eclampsia, defined by severe hypertension or with signs of end organ failure,[@R4] can progress rapidly and is associated with increased maternal and perinatal morbidity and mortality.[@R5] Compared with women with normotensive pregnancies, women with a history of pre-eclampsia have a roughly fourfold increased risk of developing chronic hypertension and a twofold increased risk of CVD.[@R6] Several studies have shown that the severity of pre-eclampsia is positively associated with risk of future CVD and reported a fourfold to sevenfold increased risk of CVD among women who experienced severe pre-eclampsia.[@R7] Furthermore, women with a history of severe pre-eclampsia are more likely to, directly related to their pre-eclampsia, experience post-traumatic stress disorder (PTSD) or PTSD symptoms[@R8] which in turn are associated with increased risk of CVD.[@R11]

Lifestyle changes such as increased physical activity, weight loss, smoking cessation and healthier diets have proven effective to prevent the development of CVD in the general population.[@R12] The potential benefits of lifestyle modifications might be even greater when initiated early in life.[@R14] Pregnancy has been described as a physiological stress test unmasking a woman's predisposition to CVD[@R15] and represents an opportunity for prevention efforts.[@R16] Pregnancy and the postpartum period, defined here as up to 12 months after delivery, is a period when women usually are in close contact with the healthcare system and might be more responsive to suggestions to change their lifestyle.[@R17] Being responsible for a baby may also be a motivating factor for lifestyle modification,[@R18] which could facilitate implementing a healthier lifestyle.[@R19] However, some recent studies have questioned the effectiveness of postpartum interventions as the effect of lifestyle interventions after pregnancy is smaller than studies of lifestyle intervention among postmenopausal women.[@R12]

Rationale {#s1-2}
---------

A scoping review is suitable to summarise and disseminate research findings and to identify research gaps in existing literature.[@R21] While a systematic review typically focuses on a well-defined question where appropriate study designs can be identified in advance, a scoping study address broader topics where many different study designs might be applicable.[@R21] The current scoping review aims to provide an overview of the available research literature on postpartum lifestyle interventions among women with pre-eclampsia due to the following reasons: first, the postpartum period poses several potential barriers to lifestyle modifications including caregiving duties, lack of time and fatigue.[@R18] Second, knowledge of the relationship between pre-eclampsia and increased CVD risk is pivotal to advise and implement lifestyle changes. However, previous studies in the USA have shown that women with pre-eclampsia were unfamiliar with the relationship between pre-eclampsia and increased future CVD risk.[@R22] Pre-eclampsia was rather perceived as an isolated event in pregnancy without any impact on future health,[@R22] which emphasise the need for interventions, empowerment and patient involvement. Third, postpartum intervention studies are more commonly directed at gestational diabetes, a pregnancy complication similarly tied to an increased risk of CVD. A systematic review on this topic, reported poor recruitment rates in most studies, underscoring the lack of evidence of how to engage women and improve health in this population.[@R24] Smith *et al* suggested adopting a more salutogenically focused approach to maternity care, emphasising a health promotion perspective instead of solely focusing on risk for diseases.[@R25]

Finally, changing lifestyle is challenging and difficult for most people,[@R26] due to psychological distress and previous negative experiences in achieving lifestyle changes.[@R27] Further, women with a history of severe pre-eclampsia might face additional postpartum challenges related to obstetric emergencies and neonatal morbidity.[@R9] Currently, there is a limited overview of whether postpartum interventions among women with severe pre-eclampsia include the specific challenges these women have to face.

A preliminary search in MEDLINE via PubMed on the area of 'pre-eclampsia', 'postpartum period', 'lifestyle interventions' and 'cardiovascular diseases' was performed in September 2019. No scoping review or systematic review of postpartum lifestyle interventions among women with pre-eclampsia were found. Additional studies are needed to further tailor the delivery of postpartum health promotion lifestyle interventions.[@R20]

Objectives {#s1-3}
----------

The objective of this scoping review is to provide an overview over existing evidence of postpartum lifestyle interventions to reduce CVD risk among women with pre-eclampsia. Due to the association of severe pre-eclampsia and PTSD with CVD, we will also search for interventions addressing PTSD to identify interventions to this specific group of women. Results from this scoping review will be used to identify the breadth of postpartum interventions for women with a recent history of pre-eclampsia and current gaps in knowledge. This may inform future research directions and a systematic review aiming to evaluate the benefit of lifestyle interventions to reduce CVD risk among women with pre-eclampsia.

Methods and analysis {#s2}
====================

The proposed scoping review will broadly follow a framework guided by Arksey and O'Malley[@R21] and further developed by Levac *et al*[@R28] and the Joanna Briggs Institute methodology for scoping reviews.[@R29] Our methods will comprise five major steps: (1) identifying the research questions, (2) identifying relevant studies, (3) study selection, (4) charting the data and (5) collating, summarising and reporting the results.[@R21] The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)-Extension for Scoping Reviews: checklist and explanation will be followed.[@R30]

Stage 1: identifying the research questions {#s2-1}
-------------------------------------------

We have identified one overarching research question to guide the systematic search strategy: 'what is known about postpartum lifestyle interventions to reduce CVD risk among women with pre-eclampsia?'. This question should allow us to adequately capture the breadth of existing literature, while providing the opportunity for guiding research questions to be added or modified as required throughout the course of the study. During the preliminary exploratory review, we have identified several secondary questions to guide the subsequent stages of the scoping review, and to complement the overarching question above. These questions will include, but will not be limited to:

1.  What types of postpartum lifestyle interventions among women with pre-eclampsia have been described?

    -   Do the studies focus on (a) the identification of risk factors and reduction of adverse outcomes or (b) salutogenic approach?

    -   Are some of the studies tailored to specific subgroups of women with pre-eclampsia (severe pre-eclampsia or women at higher risk of PTSD)?

2.  When is the recommended time of recruitment for postpartum lifestyle interventions?

3.  What evidence exists of the effectiveness of the postpartum lifestyle interventions?

4.  How have women's perceptions of the interventions been reported?

Stage 2: identifying relevant studies {#s2-2}
-------------------------------------

The initial search strategy ([online supplementary appendix 1](#SP1){ref-type="supplementary-material"}) was developed in collaboration with a medical librarian (ML). Databases to be searched as part of this review include: PubMed, Embase, the Cochrane Central Register of Controlled Trials, CINAHL and the JBI Database of Systematic Reviews and Implementation Reports. Literature search strategies will be developed using medical subject headings (MeSH-terms) and text words related to the population, concept and context of the study as shown in [table 1](#T1){ref-type="table"}.
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###### 

PCC grid showing identified search terms with truncated keyword and MeSH terms for PubMed

  Population                        Concept                                                                                                         Context                              
  --------------------------------- --------------------------------------------------------------------------------------------------------------- ------------------------------------ ---------------------------------------------------------------------------------------------
  Definition                        Women in the postpartum period defined here as up to 12 months after delivery with a history of pre-eclampsia   Postpartum lifestyle interventions   Postpartum healthcare settings, including hospital care, community care, home care settings
  PubMed (MeSH-terms)               Patients                                                                                                        Lifestyle                            Tertiary healthcare
  Pre-eclampsia                     Healthy lifestyle                                                                                               Hospitals, public                    
  Postpartum period                 Patient education                                                                                               Community health services            
  Postnatal care                                                                                                                                                                         
  Hypertension, pregnancy-induced                                                                                                                                                        
  Text words                                                                                                                                        Lifestyle intervention\*             Hospital care
                                                                                                                                                    Community care                       
                                                                                                                                                    Home care settings                   

\*Identifies search term with truncated keyword.

MeSH, medical subject headings; PCC, population concept context.

Empirical studies with either qualitative or quantitative data published in Danish, English, French, German, Norwegian, Spanish and Swedish will be considered for inclusion in this review. The scoping review will exclude all types of reviews, protocols, book chapters, editorial letters and guidelines. Qualitative results from other languages than English will be translated into English and results in the original language will be presented in brackets.

A three-step search strategy will be used. An initial limited search of PubMed, Embase and CINAHL will be undertaken, followed by analysis of the text words contained in the title and abstract, and of the index terms used to describe the article. A second search using all identified keywords and index terms will then be undertaken across all included databases. Third, the reference list of all studies will be screened for additional studies. We will consider studies published from 2000 onwards.

Stage 3: selecting studies {#s2-3}
--------------------------

Following the search, all identified citations will be uploaded into the Rayyan QCRI systematic review app and duplicates will be removed.[@R31] The review process will consist of two levels. Each level will be performed by two data reviewers who will independently consider the studies against inclusion and exclusion criteria. The first screening process will include reading the titles and abstracts to reach the following decisions: (1) if at least one reviewer agrees to include or consider the abstract or title to be inconclusive, the study will be moved to the second level of screening; (2) for any study both reviewers agree to exclude, the study will be excluded. All studies at this level will be recorded by both reviewers using the RAYYAN systematic review app.

In the second level of the screening process, the full text will be assessed by two independent reviewers. Reasons for exclusion of studies will be recorded and reported in the scoping review. Any disagreements between the reviewers will be resolved through discussion, or with a third reviewer. The results of the search and study selection will be reported in a PRISMA flow diagram.[@R30]

The following inclusion criteria will be met: (1) studies that include women in the postpartum period (in particular, but not restricted to, the first 12 months after delivery) with a history of pre-eclampsia (severe or non-severe) and (2) any intervention to reduce women's elevated CVD risk, including but not limited to lifestyle modifications such as increased physical activity, healthy eating and smoking cessation. Based on the link between pre-eclampsia and PTSD, we will also include interventions to promote mental health and well-being. Furthermore, we will review how women's perceptions of the lifestyle interventions after child birth (facilitators and barriers) have been reported.

Stage 4: charting the data {#s2-4}
--------------------------

Data from the included studies will be collected and charted by two reviewers using a data extraction tool. The data extracted will include specific details about the population, concept, context, study methods and key findings relevant to the review objective. A draft charting table is provided ([online supplementary appendix 2](#SP2){ref-type="supplementary-material"}). As a preliminary step, the reviewers will independently extract data from the first five studies using the data-charting table and meet to determine whether the approach to data extraction is consistent with the purpose of the study.[@R28] The draft data extraction tool will be modified and revised as necessary during the process of extracting data from each included study. Modifications will be detailed in the full scoping review article. Any disagreements that arise between the reviewers will be resolved through discussion, or with a third reviewer.
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Stage 5: collating, summarising and reporting the results {#s2-5}
---------------------------------------------------------

The extracted data in stage 4 of the proposed scoping review will be collated, summarised and reported in a manner that aligns with the objective of this scoping review ([online supplementary appendix 3](#SP3){ref-type="supplementary-material"}). Tabular and graphical representations of the data may be used to illustrate the identified results, and will be supported by narrative descriptions of data. The meaning of the findings and implications for future research and practice will be discussed.[@R28]
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Patient and public involvement {#s2-6}
------------------------------

Patients and public were not involved in the design and conception of this study.

Ethics and dissemination {#s3}
========================

This proposed scoping review does not require ethical approval as data will be collected through the review of published peer-reviewed literature and grey literature. This scoping review will provide a comprehensive overview of existing evidence of the field, which will help to guide postpartum lifestyle interventions to reduce CVD risk among women with pre-eclampsia. The results will be submitted for publication in an open-access peer-reviewed journal and presented at relevant conferences.
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